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1
POWDER OVERLAY

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application is a continuation of U.S. applica-
tion Ser. No. 13/084,955, filed on Apr. 12,2012, now U.S. Pat.
No. 8,480,841, issued Jul. 9, 2013, which claims the benefit of
Swedish Application No. 1150321-6, filed on Apr. 12, 2011,
and U.S. Provisional Application No. 61/474,485, filed on
Apr. 12,2011. The entire contents of each of U.S. application
Ser. No. 13/444,604, Swedish Application No. 1150321-6,
and U.S. Provisional Application No. 61/474,485 are hereby
incorporated herein by reference.

TECHNICAL FIELD

The disclosure generally relates to the field of fibre-based
panels with wear resistant surfaces for building panels, pref-
erably floor panels. The disclosure relates to building panels
with such wear resistance surface and to production methods
to produce such panels.

FIELD OF APPLICATION

Embodiments of the present invention are particularly suit-
able for use in floating floors, which are formed of floor panels
with awood fibre core and a decorative wear resistant surface.
The following description of technique, problems of known
systems and objects and features of the invention will there-
fore, as a non-restrictive example, be aimed above all at this
field of application and in particular at floorings which are
similar to traditional floating wood fibre based laminate floor-
ings. Embodiments of the invention do not exclude floors that
are glued down to a sub floor.

It should be emphasized that embodiments of the invention
can be used as a panel or as a surface layer, which is for
example glued to a core. The disclosure can also be used in
applications as for example wall panels, ceilings, and furni-
ture components and similar. It could also be used in floorings
with optional surface materials such as cork or wood, in order
to improve wear and design properties.

BACKGROUND

Wood fibre based direct pressed laminated flooring usually
comprises a core of a 6-12 mm fibre board, a 0.2 mm thick
upper decorative surface layer of laminate and a 0.1-0.2 mm
thick lower balancing layer of laminate, plastic, paper or like
material.

A laminate surface generally comprise two paper sheets, a
0.1 mm thick printed decorative paper and a transparent 0.05-
0.1 mm thick overlay paper applied over the decorative paper
and intended to protect the decorative paper from abrasion.
The print on the decorative non-transparent paper is only
some 0.01 mm thick. The transparent overlay, which is made
of refined fibres (e.g. a-cellulose fibres), comprises small
hard and transparent aluminium oxide particles. The refined
fibres are rather long, about 2-5 mm and this gives the overlay
paper the required strength. In order to obtain the transpar-
ency, all natural resins that are present in the virgin wood
fibres, have been removed and the aluminium oxide particles
are applies as a very thin layer over the decorative paper. The
surface layer of a laminate floor is characterized in that the
decorative and wear properties are generally obtained with
two separate layers one over the other.
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2

The printed decorative paper and the overlay are impreg-
nated with melamine resin and laminated to a wood fibre
based core under heat and pressure.

The small aluminium oxide particles could have a size in
the range of 20-100 microns. The particles could be incorpo-
rated in the surface layer in several ways. For example they
could be incorporated in the pulp during the manufacturing of
the overlay paper. They could also be sprinkled on the wet
lacquer during impregnation procedure of the overlay or
incorporated in the lacquer used for impregnation of the over-
lay.

The wear layer could also be produced without a cellulose
overlay. In such a case melamine resin and aluminium oxide
particles are applied as a lacquered layer directly on the
decorative paper with similar methods as described above.
Such a wear layer is generally referred to as liquid overlay.

With this production method a very wear resistant surface
could be obtained and this type of surface is mainly used in
laminate floorings but it could also be used in furniture com-
ponents and similar applications. High quality laminate floor-
ings have a wear resistance of 4000-6000 revolutions, which
corresponds to the abrasion classes AC4 and AC5 measured
with a Taber Abraser according to ISO-standard.

It is also known that the wear resistance of a lacquered
wood surface could be improved considerably by incorporat-
ing aluminium oxide particles in the transparent lacquer cov-
ering the wood surface.

The most common core material used in laminate floorings
is fibreboard with high density and good stability usually
called HDF—High Density Fibreboard. Sometimes also
MDF—Medium Density Fibreboard—is used as core. Other
core materials such as particleboard are also used.

Recently new “paper free” floor types have been developed
where powder technology is used to obtain a solid laminate
surface comprises a substantially homogenous mix of non-
processed wood fibres, binders and wear resistant particles.
Such floor types are below referred to as “solid laminate”
floors. The wear resistant particles are preferably aluminium
oxide particles and the binders are preferably thermosetting
resins such as melamine. Other suitable materials are for
example silica or silicon carbide. In general all these materi-
als are preferably applied in dry form as a mixed powder on a
HDF core and cured under heat and pressure to 2 0.2-1.0 mm
solid (opaque) laminate layer. The solid layer in solid lami-
nate floors provides high impact and wears resistance.

Powder technology is also used to produce floors with a
surface that combines the paper technology and powder tech-
nology. Such floor types are below referred to as “wood
powder laminate floors” A decorative paper is applied on a
sub layer comprising wood powder and binders. The decora-
tive paper is protected by a conventional overlay. The main
advantages with such floors are that deep embossing and
improved impact resistance could be obtained.

The wear resistance in wood powder laminate floors is
generally not sufficient when surfaces with deep embossing is
formed since the protruding parts at the surface are subject to
high wear. Even some solid laminate floor with several thin
layers comprising different colours suffer from a low wear
resistance.

It would be a great advantage if wear resistance could be
improved in a cost efficient way. The above description of
various known aspects is the applicants’ characterization of
such, and is not an admission that any of the above description
is prior art.

DEFINITION OF SOME TERMS

In the following text, the visible surface of the installed
floor panel is called “front side”, while the opposite side of the
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floor panel, facing the sub floor, is called “rear side”. The
sheet-shaped material that comprises the major part of a panel
and provides the panel with the required stability is called
“core”. When the core is coated with a surface layer closest to
the front side and preferably also a balancing layer closest to
the rear side, it forms a semi-manufacture, which is called
“floor board” or “floor element” in the case where the semi-
manufacture, in a subsequent operation, is divided into a
plurality of floor elements. When the floor elements are
machined along their edges so as to obtain their final shape
with the joint system, they are called “floor panels”. By “sur-
face layer” are meant all layers which give the panel its
decorative properties and its wear resistance and which are
applied to the core closest to the front side covering prefer-
ably the entire front side of the floorboard. By “decorative
surface layer” is meant a layer, which is mainly intended to
give the floor its decorative appearance. “Wear layer” relates
to a layer, which is mainly adapted to improve the durability
of the front side.

By “horizontal plane” is meant a plane, which extends
parallel to the outer part of the surface layer. By “horizon-
tally” is meant parallel to the horizontal plane and by “verti-
cally” is meant perpendicularly to the horizontal plane. By
“up” is meant towards the front side and by “down” towards
the rear side.

By processed wood fibres are meant wood fibres that are
processed, e.g. by removing natural resins such as lignin, such
that they are transparent in a cured binder.

KNOWN TECHNIQUE AND PROBLEMS
THEREOF

In laminate floors the wear and abrasion resistance is typi-
cally provided by aluminium oxide containing overlay papers
that are impregnated and/or coated as for example described
in US 2009/0208646 Al. It also known to provide an overlay
by applying a liquid layer of a resin e.g. a melamine resin into
which aluminium oxide is applied. This type may also be
reinforced by adding e.g. a cellulosic flock in liquid layer. It is
also known to produce an overlay paper by adding the alu-
minium oxide in the paper production process.

The application of such an overlay paper or liquid layers is
complicated and costly and it would be an advantage if the
production method could be simplified. In addition, in deeply
embossed products the wear properties are limited since the
protruding parts of the surface are subjected to a higher stress
than would be the case for more moderately embossed sur-
faces.

The recently developed class of paper free laminate floors
can typically be made with superior wear properties, but in
certain formulations superficial design elements, prints or
other effects could need a surface protection exceeding what
could be achieved through the normal formulation.

It is known that dry and wet overlays, which are produced
by production methods where for example thermosetting res-
ins in dry or wet form are mixed with aluminium oxide,
without any fibres could also be used. Aluminium oxide par-
ticles mixed with melamine resin powder could for example
be applied on a wood veneer prior to pressing and a wear
resistant surface could be obtained without any surface coat-
ing after pressing. Such a production method does not give
sufficient wear properties.

OBIECTS AND SUMMARY

An objective of certain embodiments of the invention is to
provide a building panel, preferably a floor panel with a

10

15

20

25

30

35

40

45

50

55

60

65

4

transparent wear resistant layer, which could be produced in
a more cost effective way than with the present know tech-
nology.

A second objective of certain embodiments is to provide a
building panel, preferably a floor panel with a transparent
wear resistant layer which can be used to make deeply
embossed floor products with higher wear resistance than
possible with presently known technology.

A third objective of certain embodiments is to provide a
building panel, preferably a floor panel with a transparent
wear resistant layer which allows for making floors having a
better worn surface appearance.

A fourth objective of certain embodiments is to provide a
formulation suited for application with scattering machines
that can yield any or all of the objectives stated above.

The embodiments of the invention are not limited to the
above objectives.

An aspect of the invention is a production method to pro-
duce a building panel with decorative surface layer with a
transparent wear resistant surface layer comprising the steps
below and preferably in the indicated sequence:

applying a decorative layer on a carrier;

applying a dry powder layer comprising a mix of processed

wood fibres, binder and wear resistant particles on the
decorative layer; and

curing the mix by applying heat and pressure to obtain a

decorative surface layer comprising a transparent wear
resistant layer.

The powder is easy to handle and provides a cost efficient
production method. The processed wood fibres provide,
together with the cured binder, a reinforced matrix for the
wear resistant particles which are essentially homogenously
distributed throughout the thickness of the cured layer. This
matrix prevents the wear resistant particles from coming off
during wear of the surface layer and combined with the essen-
tially homogenously distribution a significant increased wear
resistance is achieved.

In an embodiment, the powder mix may comprise pro-
cessed wood fibres in the range of about 1% to about 50%,
preferably about 20%, by weight of the powder mix, binder in
the range of about 50% to about 90%, preferably about 70%,
by weight of the powder mix, and wear resistant particles in
the range of about 0% to about 15%, preferably about 10%, by
weight of the powder mix.

The curing is preferably performed by applying the heat
and pressure by, for example, press plates, during about 5-200
seconds, preferably during 5-30 seconds. The heat applied
may be in the range of about 140° C. to about 200° C.,
preferably in the range about 160 to about 180° C. The pres-
sure applied is in the range of about 20 to about 60 kg/cm?,
preferably about 40 kg/cm?.

The binder is preferably melamine formaldehyde resin and
the wear resistant particles are preferably aluminium oxide or
silica. The wear resistant layer is according to one preferred
embodiment pressed with an embossed matrix that forms
protruding parts on the surface.

The dry powder comprises according to one embodiment
processed wood fibres that are essentially all small individual
fibres which may be smaller than about 1.0 mm, preferably
smaller than 0.5 mm. The small fibres are preferably not
bonded to each other as for example long fibres in paper
layers and a HDF core, and can be compressed, formed and
displaced in all direction during the initial part of a pressing
operation until the binder cures. The uncured transparent
wear layer preferably behaves similar to a paste or a liquid
substance and floats during the initial part of the curing stage.
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The fibre size may be measured in different ways:

an actual individual fibre could be measured in diameter

and length; or

a fibre size could be defined by the size of the mesh of the

net in the sieve in which the fibres are separated by size
and the wanted fraction is sorted out.

For refined fibres used in a wood fibre floor produced from
an HDF-board the typical production steps are:

bringing down the HDF-boards to flakes in a pre-mill;

bringing down the flakes to the wanted size in a hammer

mill; and

sieving the fibres in a net with a mesh size of 0.3 mm.

Often such fibres are defined to be less than 0.3 mm in size.
The diameter could though of course be less and the length
could be longer due to the elongated shape of the fibre.

The distribution of the fibre sizes after sieving could be
defined by measurements of the fibres.

For processed fibres (for example, bleached fibres) the
mesh size used is often smaller than the one for refined fibres.
The size of the fibres is defined by the distribution of the
sieved material. A typical distribution of fibres size is:

>32 um 43.6%;

>90 um 9.3%; and

>160 pm 0.4%.

The powder mix and the curing can be adapted such that a
larger amount of wear resistant and transparent material is
located in the upper parts of the protruding surface portions
than on the lower and more compressed portions. This will
give a higher wear resistance in the parts that are subject to the
highest wear.

The decorative layer may include, for example, paper. The
paper may be a printed melamine impregnated paper, for
example, a décor sheet composed of melamine resin impreg-
nated cellulose fibres. The paper may be placed directly on the
carrier, for example, an HDF board. The paper may be placed
on a scattering of decorative powder mix. For example, the
decorative powder may include wood fibres and a binder, and
optionally, a pigment and/or wear resistant particles. The
wood fibres of the decorative power may be processed wood
fibres or unprocessed wood fibres, such as recycled wood
fibres.

The decorative layer may include, for example, a scattering
of decorative powder mix. For example, the decorative pow-
der may include wood fibres and a binder, and optionally, a
pigment and/or wear resistant particles. The wood fibres of
the decorative power may be processed wood fibres or
unprocessed wood fibres, such as recycled wood fibres. The
decorative layer may include, for example, multiple layers of
scattered decorative powder mix.

The decorative layer may include, for example, a wood
veneer. The wood veneer may be placed directly on the car-
rier, for example, an HDF board. The wood veneer may be
placed on a scattering of decorative powder mix. For
example, the decorative powder may include wood fibres and
a binder, and optionally, a pigment and/or wear resistant
particles. The wood fibres of the decorative power may be
processed wood fibres or unprocessed wood fibres, such as
recycled wood fibres.

The decorative layer may include, for example, cork. The
cork may be placed directly on the carrier, for example, an
HDF board. The cork may be placed on a scattering of deco-
rative powder mix. For example, the decorative powder may
include wood fibres and a binder, and optionally, a pigment
and/or wear resistant particles. The wood fibres of the deco-
rative power may be processed wood fibres or unprocessed
wood fibres, such as recycled wood fibres.
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A second aspect of the invention is a method of manufac-
turing a building panel, wherein the method comprises the
steps of:

applying a decorative layer on a carrier;

applying a dry powder layer comprising a mix of a ther-

moplastic material and wear resistant particles on the
decorative layer; and

applying heat and pressure on the powder layer to obtain a

decorative surface layer comprising a transparent wear
resistant layer.

The wear resistant particles may comprise aluminium
oxide and/or silica. The mix may include processed wood
fibres.

A third aspect of the invention is a method of manufactur-
ing a building panel, wherein the method comprises the steps
of:

applying a dry powder layer comprising a mix of processed

wood fibres, binder and wear resistant particles directly
on a wood panel; and

applying heat and pressure on the powder layer to obtain a

transparent wear resistant layer.

The resulting product is, for example, a clear and glossy
wood product having excellent chemical and abrasion resis-
tance.

The wear resistant particles may comprise aluminium
oxide and/or silica. The binder may comprise a thermoplastic
material.

The thermoplastic material in the second and third aspect
may be transparent material such as vinyl particles. Several
plastic materials in powder form can be used such as E-PVC,
S-PVC, PVA, PET, PS, SAN, PMMA and similar.

The plastic powder should preferably have a glass transi-
tion temperature below the intended processing temperature
and a melting point higher than the intended processing tem-
perature. The plastic can further comprise functional groups
such as hydroxy-, carboxy - and amino functionalities.
Blends of plastics can also be used.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will in the following be described in connec-
tion to preferred embodiments and in greater detail with ref-
erence to the appended exemplary drawings, wherein:

FIG. 1 illustrates a conventional laminate floor panel with
an embossed portion; and

FIG. 2 illustrates an improved laminate floor with
embossed portions.

DETAILED DESCRIPTION OF EMBODIMENTS

A laminate floor having good mechanical wear properties
are made from the application ofheat and pressure to layers of
various types of sheets of papers over which a powder layer is
scattered. The sheets are positioned over a core, such as a
medium or high density fibre board. Under the core one or
more sheets of paper can be positioned. The sheets are made
using standard papermaking techniques and chemistry and
are typically impregnated using standard impregnation tech-
niques and chemistry. In an embodiment the powder layer is
composed of a homogenous mixture of powder resin, fibres
and hard particles. The powder resin is preferably a thermoset
resin such as amino resin or a mixture of such resins. A
preferred resin is melamine formaldehyde resin. The fibres
are preferably transparent such as processed wood fibres but
also other transparent fibres such as glass fibres can be used.
Fibres having limited transparency such as various inorganic
fibres, metal fibres or unprocessed wood fibres can be used
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but would not yield the desired transparency of the protective
layer. Preferred hard particles to yield the final good mechani-
cal wear properties include aluminium oxide, silicon oxide
and mixtures thereof. The use ofheat and pressure convert the
layers of sheets and the scattered powder layer into a lami-
nate.

A typical laminate floor (FIG. 1) is composed from top and
bottom with the following layers: (2) an overlay sheet com-
posed of melamine resin impregnated cellulose fibres in
which abrasive particles are incorporated, (3) a décor sheet
composed of melamine resin impregnated cellulose fibres, (4)
a core material such as high density fibre board. A balancing
sheet composed of melamine resin impregnated cellulose
fibres is typically used on the backside of the panel. A lami-
nate floor typically has embossed portions (6) extending
below the main surface (1). If the embossed portions extend to
far from the main surface poor surface appearance can occur
due to the limitation of the impregnated papers.

An improved laminate floor (FIG. 2) according to one
non-restrictive embodiment of the invention comprises from
top to bottom the following layers: (5) a protective powder
layer, powder overlay, composed of melamine resin powder,
processed wood fibres and abrasive particles, (3) a décor sheet
composed of melamine resin impregnated cellulose fibres, (7)
an optional powder layer comprising of melamine resin pow-
der and processed wood fibres, (4) a core material such as
high density fibre board. A balancing sheet composed of
melamine resin impregnated cellulose fibres is typically used.
Since the protective powder layer does not have a restricted
movement in neither horizontal nor vertical directions
embossed potions can be found both below (6a) and above
(6b) the main surface (1). The resulting products have a
higher amount of the protective melamine resins and alu-
minium oxide particles in the protruding surface portion (65)
giving an improved wear resistance compared to what is
found with conventional overlays.

The impregnation of overlay papers are typically made in
impregnation lines such as for example described in US 2009/
0208646 Al. Such impregnation lines require investments
and handling of impregnation fluids that typically have lim-
ited shelf life. Such a process could be improved by the use of
a powder overlay.

EXAMPLE 1

Direct Laminate Product Having a Conventional
Overlay (Comparative Example)

A laminate product comprising a HDF carrier board, a
balancing paper, a printed melamine impregnated paper and
an overlay was pressed in a short cycle press using a force of
40 kg/cm? for 25 seconds at a surface temperature of 160° C.
The press plate was a virtually smooth glossy plate.

The resulting product was a laminated surface having an
abrasion resistance exceeding the demands for AC3 accord-
ing to the test method in EN13329:2006 (E) with a good
surface appearance.

EXAMPLE 2

Deeply Embossed Laminate Product Having a
Conventional Overlay (Comparative Example)

A laminate product comprising a HDF carrier board, a
balancing paper, a printed melamine impregnated paper and
an overlay was pressed in a short cycle press using a force of
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40 kg/cm? for 25 seconds at a surface temperature of 160° C.
The press plate was a deeply structured plate with parts hav-
ing 0.7 mm depth.

The resulting product was a laminated surface having an
abrasion resistance failing the demands for AC2 according to
the test method in EN13329:2006 (E). In addition the surface
appearance was not good enough since the paper sheets of the
laminate cracked at the large embossings.

EXAMPLE 3

Deeply Embossed Direct Laminate Product Having a
Protective Layer Made with Regular Fibres
(Comparative Example)

A laminate product comprising a HDF carrier board, a
balancing paper, a printed melamine impregnated paper and
300 g/m* of a protective layer comprising a homogenous
mixture of recycled fibres that have not been processed,
melamine powder resins and aluminium oxide particles was
pressed in a short cycle press using a force of 40 kg/cm? for 25
seconds at a surface temperature of 160° C. The press plate
was a virtually smooth press plate.

The resulting product was a laminated surface having an
abrasion resistance passing the demands for AC6 according to
the test method in EN13329:2006 (E). The surface appear-
ance was not good enough since the fibres in the protective
layer were visible.

EXAMPLE 4

Deeply Embossed Direct Laminate Having a
Protective Layer as per an Embodiment of the
Disclosure

A laminate product comprising a HDF carrier board, a
balancing paper positioned under the HDF, 1000 g/m> of a
scattered sub layer comprising a homogenous mixture of
recycled fibres and amino resins, scattered over the HDF, a
melamine resins impregnated printed paper positioned over
the scatted sub layer and 300 g/m” of a protective layer com-
prising a homogenous mixture of processed fibres, melamine
powder resins and aluminium oxide particles, scattered over
the printed melamine impregnated paper, was pressed in a
short cycle press using a force of 40 kg/cm? for 25 seconds at
a surface temperature of 160° C. The press plate was a deeply
structured plate with parts having 0.7 mm depth.

The resulting product was a laminated surface having an
abrasion resistance passing the demands for AC3 according to
the test method in EN13329:2006 (E). The surface appear-
ance was good enough since the fibres in the protective layer
was not visible and no cracks of overlay paper were found in
the deep embossed parts of the surface.

EXAMPLE 5

Deeply Embossed Paper Free Building Panel Having
a Protective Layer as per an Embodiment of the
Disclosure

150 g/m? of a protective layer comprising a homogenous
mixture of processed fibres, melamine powder resins and
aluminium oxide particles, scattered over 150 g/m* of a deco-
rative layer comprising a homogenous mixture of processed
fibres, melamine powder resins, pigment particles and alu-
minium oxide particles, scattered over 500 g/m?* of a second
decorative layer comprising a homogenous mixture of pro-



US 9,296,191 B2

9

cessed fibres, melamine powder resins, pigment particles and
aluminium oxide particles was pressed in a short cycle press
using a force of 40 kg/cm? for 25 seconds at a surface tem-
perature of 160° C. The press plate was a deeply structured
plate with parts having 0.7 mm depth.

The resulting product was a deeply structured paper free
laminate having an abrasion resistance passing the demands
for AC6 according to the test method in EN13329:2006 (E).
The initial surface appearance was excellent since the protec-
tive layer protects the surface from micro scratches that typi-
cally give products an early worn appearance.

EXAMPLE 6

Wood Panel Having a Protective Layer as per an
Embodiment of the Disclosure

A sanded wood panel was scattered with 150 g/m* of a
protective layer comprising a homogenous mixture of pro-
cessed fibres, melamine powder resins and aluminium oxide
particles. The product was compressed at 20 bars for 30
seconds at 160° C. using a smooth glossy press plate.

The resulting product was a clear glossy wood product
having excellent chemical and abrasion resistance.

The invention claimed is:
1. A method of manufacturing a building panel, wherein
the method comprises the steps of:
applying a decorative layer on a carrier;
applying a dry powder layer, comprising a mix of a ther-
moplastic material and wear resistant particles, on the
decorative layer; and
applying heat and pressure in order to form the dry powder
layer on the decorative layer into a transparent wear
resistant layer.
2. The method as claimed in claim 1, wherein the wear
resistant particles comprise aluminium oxide and/or silica.
3. The method as claimed in claim 1, wherein the mix
further comprises processed wood fibres.
4. The method as claimed in claim 1, wherein the thermo-
plastic material comprises vinyl particles.
5. The method as claimed in claim 1, wherein the panel is
a floor panel.
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6. The method as claimed in claim 1, wherein the carrier is
a wood based board.

7. The method as claimed in claim 1, wherein the carrier is
an HDF or MDF board.

8. The method as claimed in claim 1, wherein the decora-
tive layer is a printed paper.

9. The method as claimed in claim 1, wherein the decora-
tive layer is a decorative powder mix including wood fibres
and a binder.

10. The method as claimed in claim 1, wherein the curing
step comprises pressing the mix against an embossed matrix.

11. The method as claimed in claim 10, wherein the press-
ing against the embossed matrix creates an embossing depth
that exceeds a thickness of the decorative layer.

12. The method as claimed in claim 10, wherein the press-
ing against the embossed matrix creates an embossing depth
that exceeds the combined thickness of the decorative layer
and the transparent wear layer.

13. A method of manufacturing a building panel, wherein
the method comprises the steps of:

applying a decorative layer on a carrier;

applying a dry powder layer, comprising a mix of a ther-

moplastic material and wear resistant particles, on the
decorative layer; and

applying heat and pressure on the powder layer to obtain a

decorative surface layer comprising a transparent wear
resistant layer, wherein the decorative layer comprises a
transparent paper based overlay comprising aluminium
oxide.

14. The method as claimed in claim 13, wherein the trans-
parent paper based overlay comprising aluminium oxide is
applied over a lower powder layer, the lower powder layer
comprising wood fibres and a binder.

15. A method of manufacturing a building panel, wherein
the method consists of:

applying a decorative layer on a carrier;

applying a dry powder layer, comprising a mix of a ther-

moplastic material and wear resistant particles, on the
decorative layer; and

applying heat and pressure on the dry powder layer to

obtain a decorative surface layer comprising a transpar-
ent wear resistant layer.
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